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© System for providing a laminate consisting of dough and fat 



© System for forming a laminate consisting of 
dough and fat, comprising in a 'single reducing sta- 
tion (l\ "l") first (12, 16; 29, 31) and second (13. 17; 
29. 33) reducing means which are each suitable for 
receiving a first (8) and second (10) ingoing layer 
consisting of dough and fat and for delivering a first 
(9) and second (11) outgoing layer, less thick than 
the respective ingoing layers, a laminating station 
(2 ) which is suitable for receiving the first outgoing 
layer (9), and for partially placing on each other of 
parts of the first outgoing layer (9) for forming and 
delivering the second outgoing layer (10). with a 
displacement direction opposite to the first outgoing 
layer (9), and comprising first to fourth conveyor 
means (4 to 7), having essentially parallel running 
conveyance directions for conveying the layers (8 to 
11) thereon. 
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System for forming a 



The invention relates to a system for forming a 
laminate consisting of dough and fat according to 
the preamble of Claim 1 . 

Such a system, which can be preceded by 
another laminating station, is known in practice. In 
the known system the laminating station turns the 
layers received and delivered by it relative to each 
other through an angle of 90 degrees in the hori- 
zontal plane, such that the first and second layers 
are running at right angles to each other. ' • 

The known system has the disadvantage that it 
takes up a relatively large amount of floor space. 
This applies either where the further processing - 
such as cutting out shaping and filling of dough 
products - of the laminate supplied by the system 
takes place in line therewith or by means of deflec- 
tion elements at right angles thereto. Another dis- 
advantage of the known system is that it contains 
two separate, expensive reducing stations contain- 
ing the first and second reducing means respec- 
tively. Besides, each reducing station must be pro- 
vided with a roller device having a roller driven so 
that it rotates at right angles to the layer to widen 
the ingoing layer and to compensate for any 
stresses possibly occurring in the lengthwise direc- 
tion, and must also often be provided with a cali- 
bration roller for the thickness of the layer. The 
known system is therefore expensive for the user 
to purchase and in use. 

The object of the invention is to eliminate the 
disadvantages of the known system. 

This object is achieved according to the inven- 
tion for the known system by the measures men- 
tioned in the characterizing part of Claim 1 . In this 
way a processing line is obtained for shaping and 
further processing of a laminate consisting of 
dough and fat, which takes up relatively little space 
and comprises only one reducing station which is 
cheaper to produce, so that the purchase and 
running of the system are relatively cheap for the 
user. 

The invention will be explained with reference 
to the drawings, in which 

Rg. 1 shows schematically and in perspec- 
tive a known system for forming a laminate consist- 
ing of dough and fat; 

Fig. 2 shows schematically and in perspec- 
tive a system according to the invention for forming 
a laminate consisting of dough and fat 

Fig. 3 shows schematically and in perspec- 
tive another embodiment of the system according 
to the invention for forming a laminate consisting of 
dough and fat; 



laminate of dough and fat. 

Fig. 4 shows a side view of a reducing 
station with dual function which is suitable for use 
in the system shown in Fig. 2; 

Fig. 5 shows a side view of another reducing 
5 station with dual function which is suitable for use 
in the system shown in Fig. 3; 

Fig. 6 shows in perspective a laminating 
station which is suitable for use in the systems 
shown in Figs. 2 and 3; 
w Fig. 7 shows another embodiment of a lami- 

nating station which is suitable for use in the sys- 
tems shown in Figs. 2 and 3. 

The known system shown in Fig. 1 for forming 

75 a laminate consisting of dough and fat comprises a 
first reducing station 1, a laminating station 2, a 
second reducing station 3, and first to fourth con- 
veyor means, in particular conveyor belts, 4, 5, 6 
and 7, going to and disposed between the stations 

20 1. 2 and 3. In Figs. 1 to 3 the directions of 
movement of the parts of the conveyor belts 4 to 7 
are indicated by arrows on them. 

The reducing station 1 receives via the con- 
veyor belt 4. for example from another laminating 

25 station not shown, a first ingoing layer 8 made up 
of partial layers of dough and fat, and delivers onto 
the conveyor belt 5 a first outgoing layer 9 which is 
less thick than the first ingoing layer 8. The lami- 
nating station 2 deposits cut or folded parts of the 

30 first outgoing layer 9 on each other and on the 
conveyor belt 6 for the formation of a second 
ingoing layer 10 which is received by the second 
reducing station 3. The second reducing station 3 
delivers onto the conveyor belt 7 a second out- 

35 going layer 11 as having a smaller thickness than 
of the second ingoing layer 10. As can be seen 
from Fig. 1, the laminating station 2 works in such 
a way that the conveyor belts 4 and 5 run at right 
angles to the conveyor belts 6 and 7, so that the 

40 system takes up a relatively large amount of floor 
space. 

The systems according to the invention shown 
in Figs. 2 and 3 comprise a single reducing station 
1,1. with dual function, to which the parallel- 
45 running conveyor belts 4 to 7 for receiving and 
delivering the layers 8 to 1 1 lead. 

Rg. 4 shows schematically a side view of an 
embodiment of the reducing station l\ and Fig. 5 
shows in side view schematically an embodiment 
so of the reducing station 1 '. 

The systems according to Figs. 2 and 3 com- 
prise a laminating station 2 t of which two different 
embodiments are shown schematically in perspec- 
tive in Figs. 6 and 7. In the system according to 
Fig. 3 the conveyor belt 7 runs without interruption 
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through the laminating station 2 \ and the second . 
outgoing layer 1 1 situated thereon is not processed 
in the laminating station 2 . 

The first and second reducing means for re- 
ducing the thickness of the first and second in- 
going layers 8, 10 to the first and second outgoing 
layers 9, 1 1 can each be formed by a pair of driven 
reduction elements disposed opposite each other 
and rotating in opposite directions about a horizon- 
tal axis, at least one reduction element of each pair 
being a roller-type roll with rollers supported on the 
periphery thereof and rotating about a horizontal 
axis, in such a way that there is a passage between 
the reduction elements of each pair for receiving 
therein the ingoing layer of the pair and delivering 
therefrom the outgoing layer of the pair. Such a 
pair of reduction elements is known from Dutch 
Patent Applications 7,714,214 and 8.304,377 in the 
name of Applicant. 

Fig. 4 shows an embodiment of the reducing 
station 1 in which a first pair of reducing elements 
receiving the first ingoing layer 8 and a second pair 
of reducing elements receiving the second ingoing 
layer 10 are formed by a roller-type roll 12, 13 
having disposed on the circumference thereof roll- 
ers 14, 15, and a plain roll 16, 17 disposed below 
the roller-type roll 12, 13 and forming a passage 
18, 19 with the roller-type roll 12, 13. The roller- 
type rolls 12, 13, 16 and 17 are driven by means of 
drive means not shown, so that they rotate in the 
direction of the arrows 20. 21, 22 and 23 respec- 
tively. 

The rollers 14, 15 are caused to rotate in the 
direction shown by arrows 26, 27 by means of a 
friction belt 24, 25 during rotation of the roller-type 
rolls 12, 13. The speeds of rotation of the roller- 
type rolls 12, 13 are so great that the peripheral 
speeds of the rollers 14, 15 are equal to the speed 
of the particular dough layer in the passage 18, 19, 
so that the respective layer is reduced in thickness 
by the rollers 14, 15, in the same way as a sheet of 
dough is reduced by rolling with a rolling pin by 
hand. The plain rolls 16, 17 can be moved in the 
directions indicated by the arrows 27, 28 in order 
to obtain a desired thickness of the first and sec- 
ond outgoing layers 9, 1 1 . 

It is pointed out that in the reducing station 1 
the reduction elements of each pair 12, 16 and 13, 
17 are interchangeable, each reduction element 
can be formed by a roll with rollers, and an endless 
belt such as that known from Dutch Patent Applica- 
tion 7,714.214 can be used instead of a plain roll. 

Fig. 5 shows another embodiment of a reduc- 
ing station 1 of the preferred system according to 
the invention shown in Fig. 3. The reducing station 
1 comprises a single roller-type roll 29 with rollers 
30 disposed on the periphery thereof, a top plain 
roll 31 which with the roller-type roll 29 forms a 



passage 32, and a bottom plain roll 33 which with 
the roll 29 forms a passage 34. The rolls 29, 31 , 33 
are rotatably driven by drive means not shown in 
the directions shown by the arrows 35, 36 and 37 

5 respectively. The rollers 30 are caused to rotate 
during the rotation of the roller-type roll 35 in the 
direction indicated by the arrow 40 by means of a 
friction belt 38 guided over a number of rollers 30, 
the pressure of which against the rollers 30 can be 

10 set by means of a setting element 39. The roller- 
type rolls 31. 33 can be moved in the directions 
indicated by the arrows 41, 42, so that the thic- 
knesses of the first and second outgoing layers 9, 
1 1 can be set. As regards the speed of rotation of 

75 the roller-type roll 29, the same applies as for the 
roller-type rolls 1 2 and 1 3 of the reducing station 1 ' 
of Fig. 4. 

In the reducing station i" the plain rolls 31. 33 
can also be replaced by roller-type rolls, while the 

20 roller-type roll 29 could also be replaced by a plain 
roll, or the above-mentioned conveyor belts known 
from Dutch Patent Application 7,714,214 could be 
used for the plain rolls. The reducing station ac- 
cording to Fig. 5 has the great advantage com- 

25 pared with the reducing station according to Fig. 4 
that one of the reducing elements, which in particu- 
lar is an expensive roller-type roll, is used in com- 
mon. The reducing station 1* is thereby simpler, 
more compact and cheaper than the reducing sta- 

30 tion T. 

Figs. 6 and 7 show two different embodiments 
of the laminating station 2 of the systems shown in 
Figs. 2 and 3, indicated by reference numbers 43 
and 44 respectively. It is pointed out that for use of 

35 the stations 43. 44 with the system shown in Fig. 2 
the conveyor belt 7 with the second outgoing layer 
1 1 thereon is not present, but comes out of the 
reducing station 1 ' on the left in Fig. 2. 

The two systems 43, 44 comprise a fifth con- 

40 veyor means, in particular an endless conveyor belt 
45, 46 and disposed at one discharge end thereof 
metering means 47, 48 which in embodiments of 
the system shown in Hg. 1 are known per se. In 
the known system the conveyor belts 45, 46 are. 

45 however, disposed in line with the second conveyor 
means 5 for receiving the first outgoing layer 9 on 
the conveyor belt 45, 46. 

However, the laminating stations 43. 44 also 
contain deflecting means for deflecting the first 

so outgoing layer 9 through an angle of 90 degrees in 
a horizontal plane. In the laminating stations 43. 44 
shown the deflecting means are formed by a pair 
of belt deflecting rollers 49, 50 disposed above one 
another at an angle of 45 degrees with the con- 

55 veyor belt 45. 46, and a reversing roller 51 dis- 
posed above the appropriate conveyor belt 45, 46 
and having horizontal rotation shafts over which the 
conveyor belt 5 is guided, and a sixth conveyor 
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means disposed between the rollers 49. 50 and 51 
and the conveyor belt 45. 46, in particular a con- 
veyor belt 52 which receives the first outgoing 
layer 9 deflected by means of the deflecting rollers 
49. 50 and deposits it on the conveyor belt 45, 46. 
Such deflecting means are used to avoid damage 
to the first outgoing layer during the deflection. 

The conveyor belts 5, 45. 46 and 52 move at 
the same conveyance speed. 

A roller 53 and an intermediate reversing roller 
54 for the conveyor belt 45 can be moved in the 
direction indicated by the arrow 55 over the width 
of the second ingoing layer 10. When the rollers 
53, 54 have reached the furthest away position 
from the infeed end of the conveyor belt 45 they 
are returned quickly over the width of the layer 10 
and are then again returned at half speed of the 
conveyor belt 45. In this way the dough sheet is 
folded from the conveyor belt 45 onto the conveyor 
belt 6. 

The conveyor belt 46 of the laminating station 
44 shown in Fig. 7 is guided around fixed rollers, 
and disposed at the discharge end thereof is a 
downward tapering funnel 48 with a rectangular 
passage running in the direction of conveyance of 
the conveyor belt 6, to allow through the layer 
discharged from the belt 46. The funnel 48 has on 
its top end hinge means (not shown) with a hori- 
zontal axis of rotation 3nd is swung by means of 
drive means (not shown) in the direction indicated 
by the arrow 56. so that the layer discharged from 
the belt 46 is folded onto the belt 6. 

Instead of the belts 45, 46 and metering means 
shown, other means can also be used for deposit- 
ing on each other and on the conveyor belt 6 parts 
of the first outgoing layer 9. It is, for example, 
possible to cut off parts of the first outgoing layer 9 
at the discharge end of a conveyor belt 5, 46 or 52 
and then to deposit the cut-off parts partially over- 
lapping onto a conveyor belt lying below. 

As shown in Fig. 6, a transverse roller station 
57 and a calibration station 58 are disposed along 
the conveyor belt 7. The station 57 comprises a 
roller 59 with a horizontal axis of rotation running 
parallel to the belt 7. The roller 59 is rotatably 
driven by means of driving means not shown and 
is moved over the width of the second outgoing 
layer 11 for widening of the layer and for com- 
pensation for any stresses possibly occurring in the 
lengthwise direction in the layer 11 during lamina- 
tion. 

The calibration station 58 comprises a roller 60 
with a horizontal axis of rotation running at right 
angles to the belt 7. The roller 60 is rotatably 
driven by means of driving means not shown for 
making the layer 11 precisely the desired thick- 
ness. 



Stations such as 57 and 58 can also be used in 
other embodiments cf the system according to the 
invention. 

s 

Claims 

1 . System for forming a laminate consisting of 
dough and fat. comprising first and second reduc- 

io ing means which are each suitable for receiving a 
first and second ingoing layer consisting of dough 
and fat and for delivering a first and second out- 
going layer respectively being less thick than the 
respective ingoing layers, a laminating station 

15 which is suitable for receiving the first outgoing 
layer, and for partially placing on each other parts 
of the first outgoing layer for forming and delivering 
the second outgoing layer, first and second con- 
veyor means for conveying the first ingoing layer 

20 and the first outgoing layer in the same directions 
of conveyance, and third and fourth conveyance 
means for conveying the second ingoing layer and 
the second outgoing layer in parallel directions of 
conveyance, characterized in that the first and sec- 

25 ond reducing means are disposed in a single re- 
ducing station, the laminating station is suitable for 
delivering the second ingoing layer in a direction of 
conveyance opposed to the first outgoing layer, 
and the conveyance means are disposed with di- 

30 rections of conveyance running essentially parallel 
to each other. 

2. System according to Claim 1. in which each 
of the first and second reducing means comprises 
a pair of rotatably driven reduction elements dis- 

35 posed opposite each other and rotating about a 
horizontal axis in opposing directions, at least one 
reduction element of each pair being a roller-type 
roll having supported on the periphery thereof roll- 
ers rotating about a horizontal axis, in such a way 

40 that there is a passage between the reduction 
elements of each pair for receiving therein the 
ingoing layer of the pair and delivering therefrom 
the outgoing layer of the pair, characterized in that 
the pairs have a reduction element in common? ' 

45 3. System according to Claim 2. characterized 

in that the common reduction element is a roller- 
type roll. 

4. System according to Claim 2, characterized 
in that the common reduction element is a plain 

50 roll. 

5. System according to Claim 2, characterized 
in that the height of the passage corresponding to 
the direction of the thickness of the particular lay- 
ers can be set in one pair independently of that in 

55 the other pair. 
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6. System according to Claim 2, characterized 
in that the speeds of rotation of the non-common 
reduction elements of the pairs can be set in- 
dependently of each other and relative to the com- 
mon reduction element 

7. System according to Claim 2, characterized 
in that the reducing station is capable of deflecting 
the*~second. outgoing layer in such a way that the 
conveyance directions of the second ingoing layer 
and the second outgoing layer are opposite. 

8. System according to Claim 7, characterized 
in that the reducing station is capable of guiding 
the second outgoing layer over about half the cir- 
cumference of a non-common reducing element. 

9. System according to one of the preceding 
claims, in which the laminating station has a fifth 
conveyance means receiving the first outgoing lay- 
er, the conveyance direction of which conveyance 
means is at right angles to the conveyance direc- 
tion of the second Ingoing Layer, and of which one 
discharge end ends above the third conveyance 
means for forming the second ingoing layer, by 
means of metering means, on the third conveyance 
means, characterized in that the laminating station 
is provided with deflection means which deflect the 
first outgoing layer through an angle of 90 degrees 
in a horizontal plane, and which deposit the de- 
flected first outgoing layer onto the fifth convey- 
ance means. 

10. System according to Claim 9, in which the 
second conveyance means is an endless conveyor 
belt, characterized in that the deflection means are 
formed by a pair~bf deflection rollers disposed 
above one another and forming an angle of 45 
degrees with the fifth conveyance means, for de- 
flecting the fifth conveyance means, and a revers- 
ing roller which is disposed above the particular 
fifth conveyance means and having horizontal axes 
of rotation, over which the second conveyance 
means is guided, and a sixth conveyance means 
disposed between the rollers and the fifth convey- 
ance means, the conveyance direction of said sixth 
conveyance means being such that it deflects the 
first outgoing layer via the deflection rollers through 
90 degrees and subsequently deposits it on the 
fifth conveyance means. 



which is suitable for receiving the first outgoing 
layer, and for partially placing on each other parts 
of the first outgoing layer for forming and delivering 
the second ingoing layer, first and second con- 

5 veyor means for conveying the first ingoing layer 
and the first outgoing layer in the same directions 
of conveyance, and third and fourth conveyance 
means for conveying the second ingoing layer and 
the second outgoing layer in parallel directions of 

io conveyance, characterized in that the first and sec- 
ond reducing means are disposed in a single re- 
ducing station, the laminating station is suitable for 
delivering the second ingoing layer in a direction of 
conveyance opposed to the first outgoing layer, 

75 and the conveyance means are arranged essen- 
tially in one vertical plane. 

2. System according to Claim 1 , in which each 
of the first and second reducing means comprises 
a pair of rotatably driven reduction elements dis- 

20 posed opposite each other and rotating about a 
horizontal axis in opposing directions, at least one 
reduction element of each pair being a roller-type 

m 

roll having supported on the periphery thereof roll- 
ers rotating about a horizontal axis, in such a way 
25 that there is a passage between the reduction 
elements of each pair for receiving therein the 
ingoing layer of the pair and delivering therefrom 
the outgoing layer of the pair, 

-30 
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AMENDED CLAIMS IN ACCORDANCE WITH 
RULE 86(2) EPC so 

1. System for forming a laminate consisting of 
dough and fat, comprising first and second reduc- 
ing means which are each suitable for receiving a 
first and second ingoing layer consisting of dough 55 
and fat and for delivering a first and second out- 
going layer respectively being less thick than the 
respective ingoing layers, a laminating station 
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